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(54) ELECTRON MICROSCOPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the performance of a 
microoperation for an organism specimen under an electron 
beam in a vacuum of an electron microscope. 
SOLUTION: This electron microscope is provided with a 
manipulator 10 capable of carrying out microturning, a 
micromovement and a micro-open- operation while holding 
a minute specimen within a vacuum sample cell 2. The 
manipulator 10 capable of translation is equipped with 3 
degrees of freedom. The electron microscope is also 
provided with a positioning mechanism 5, which makes the 
manipulator 10 aligned with an optical axis, a needlepoint 
alignment mechanism 12, which makes the micro- 
needlepoint-alignment of the manipulator 10 within the 
sample cell 2 carried out by an external operation with 
observation through an electron microscope monitor, and a 
lead wire drawing hole 95, which makes a lead wire for 
power supply and the detection of an electric signal drawn 
from the inside of the sample cell 2 to the outside thereof 
with the maintenance of air tightness. Operation parts of 
the mechanisms 5 and 12 and the hole 95 are arranged intensively in one flange 71, which is 
mounted in a mounting hole 96 of a wall part of the sample cell 2 by hermetic sealing. 
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«a«tcM8iry *m« r * 4 . tw*M» 

&0«?*1Mfc J: *VUM**^**nt9«&<-ft 

i«B»ttc[)K^ * %<D-~?nmm& 3 ssaco 

■WW** J: 5 k i/fcc &«mtt&r&«mttM» 
[g#3g2] B*ia^-fc-*U-*t*. ^-f,. 

* £ W*»f«: mux t ® ft JtH±* MtoiHfe * *b 
1*ttfW*»l«)»jfe&toiM|Mi4. 

*K*4Srt «c Aft fc WfrC*^>iSSfil±*Kt4i[^ S> 
R'J<D*fft^lHfcff"r*)|I2 OiHbMHtfM&<;il 

* c^*s#*^ i wmvn+mjm. 

R'l^tS^mtoflMu Mfc. MUW^aftttr 
» v - * itstm 3 u to&SK* 9 , 

012 e * b - # 0 rttH^b-ttT *(4« 

fpr *» jfe&t>* tttt 4 . ia^ ~ b* * u - > 

*fc^SA«IS«acX«SMI#*ailflW>y - KWfrK 
ffiU?L4&<i;L. IHStiBNSIML £tfetfc>tNS#<P 30 

SMHtcESd ft. c <e>? ? > ^skhammk>k ft 
ftKSttfcajhtt: »j o &n <u > * c 4 4 f 
*$*S5»«i, 

m<0^mmt'CJ: *J R'l4m*flA/CR*&Btt t # 
■ft. «fe«fcf»i5lfttt^itfaL--*i. |5ia*7^b-3. 
u- ^**gs^*ti,r{ig^tn*^4(igsi^ffi4, 
pE57^ t%U- *0R/|*a»tftSfctf *fr«r 5 £t5fe# 

*t04«W6ttfpr*j^*4 t«*rft*c t * 

swsn, ^«)«H^it3^»<riir*fii£bK:^v 
3ft. c<ofi*;rfct*, -t©»B«:««fci«>«*RaHjiaf 
^*»ai^*ts»«wwis*3W»i/at:6h. co> 

■K OTtttmOKfrtti U fc 1/ Wtc <fc 9 *B 
^teW^*>^«»<o«fiSia«*j6cO^^*»*«2^ 50 
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64 WTft* 1 TOttOWfHRa. 

2 0 * tc £ <fc 5 KS* O *t £ *Sft# JR 2 6 5 <Z)l*T 

MRQMWK^ * 0 R'J^ttM/CRjMM, 9 
ft. mtubr&Wtetx**v*i>~*zajL % gas-?- 

4ft * *3» 3 B 4** s> * - J: 0 Ctt 

ne ffii 3i4s^ a - w* % i&ttfca *) <*» ^ * ^ 
y /-4, ccj>**y-ta:i»**^-^«tt4. nrG« 

ccttLr^*c<L««tt^r*«?HMi. 
at* *fe«x)s>a****n. 

f*C4tCi:f)«.«$n*Z^e(£««4, -«<J>*t 

at ft urait urUMja n* 
»«Pit-o©TBr±«Baws«r 3 B4*^iwt> 
**sia«tattii/t:ii*sn, ne-^ffittt«io[> 

4I7 88<SOS?n{iktt» 
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A«: J: 0 Ut 3 ft* J: 9(c u % C(0^^^- ,«kz>^- a 
^MicDttittcr- ft«o ^n, 

*«ff*S/-*Ki/tr^*CAt«»4'S'*«i i ll» 
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[ig*3g 1 2 ] uian-pos ij > jfc&«<cAix 
r**», m>&. ixfmxuxuzu&m 

7*fctt8B«to« J ?«ftJ* 0 
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c &-ctt3K$nr * * *x- * i#3WStt<t or ©a* 

Jitf, ^P^grrriiSSjtimS^^^^^teft, 
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ft® J: * ^M^^»^tt0TrKH««»O«^& 

f««»(¥*iT » coaairtt. *<wa*H& c 

[0004] W*« t 2*H^*irr*-*xtr*u-- 
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0 'J - Kt if© <fc ^ tc or wf4*f I & HTT *, * 

< 1 > -r>it. wHfflfc<mbtitcx*~A'c*>zM 
SRStc fe^feSfttft^fcaSA-r *«: it* r'l *f to 

<2> M»*q*il*ttt9~¥WDlHtV 

azt&t&it < or 9 4 A©fi»f fc*H* ±# 
>©sw, natisTs**»B*^ft< oft»tiu% 

*. iBHb^->r^*^t. ^+fcB0Hjor»*, 
ji»H»»r'i4iB^3btt 9 * 3 a wni** * two 
r*4« 

<4>ES-?a0tt. «fmMimMMIii(r4l4 

(6 ) fr>»tt. S?Mlltf<^M£*tM^l 
&&m< , *tt© 2 cfc3£Ofc 

r*. i^^r^^c^ tetarentioi'c 
twit* mrnrc-rtt. ftMMteiH&c twzzu 

*^!St*fcLh©» ©HtJBft or . S^fSBUMo J: 
9 ft MAT, S^SIJHIfCDTr ^-f a o 
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<m j: 0 1512^ i t: ^ u - * or fis^ 

[0 00 7] ±BNMccAti» % *?Hmi^fiT«> 
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l/C SPA $ nfcl*« 6 4 . P9f§T6 <£Frt3]K S/- JMfl# 4 
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4 5 *^ri/tr»M/«:^i tr» u-*3»#sa8 *£tt18 35 
^SPH4brc^o 

[ 0 012] ftKei*, «(E>HI(CAM3IMMnrta 
«CT^*J»«7 0KJ:Qft&?«i»Bft4a!ftfc9. CO 
T ^ 0 ft« 7 0 tSHtttiBK h^X. CO>?^*) 

[ 0 0 l 3 ] S3 0>-*8IH 0 *N17 0 £g*MB 
aMg) tci*. -?^e a u-*^#H8*x|ii4*few 
^k. *n4i[jstr**acxv*i^(ci»Ert(B6<^ 

afcH** ^M^flBfl^Me, atf«MBE«-F*ft 40 
1i«fc»4>JEUtfe4 7 afteWEbf>4 7#Rtf fen 
[00 1 4 ] e«mM?46&0!HEl?>4 74±SE 

iocD^MM*Wtr«. 

[0015] +^S47 4S}«48lt. *4 8Jktftf>4 

9 ©k&k j: o tn^nccB o it«> $ nc C 

[ o 016] *£=s7 1*. ^m<om\^M^xmm 

2 <OftMft feftg(K 4 ail b X l* h. 50 
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to 017] %t*m\t. *a«7©i«i<:itai/r t 

*«)5Ha«3W*ffi2rt«:«^n, iHW*85H*tt:^^ 
(?^D;oFaS) i o*a*3ft* 3: 

^8ft«(CiKl»-?-W*©o*^9*!RWfen. 
* * 9 ©(ttH^^SJSai 8 fttttcSK* fctia* 5 0 aM* 
1\ o g * 9 (D^ff tc J: 0 Sfcii 8 CHt^iltt 

[00 18] CCf, 2*ftC»^4»n'OKttfj» {-? 
~tf*U-£> ^ > B2HH5fiWH8. H9*ffll*t: 

[0019] [14 (a) <b> I*, Sl<D*gH-*Sff$ 

1 8. $#<Mt*?~i6T& t V'<~ztttti 5* -(Ml 

*i/*c*«. 1 eKit, ts% k*> aw 
in itfimtxAi. H5 <a) it. ^-Amt\ 5* 

KiSl/tr^^bf* 1 i<p^-*8Stti 5. 'J>^ 
fSK 1 8 , exVEsI^F 3 4 GMft. J: t>'^- 

1 5 4Sttli 8<DtS^H»*ft^B. 05 ( b ) it, 
^- xltt 1 5 £K y > »WiNM^fe»fcMm9Bt? 

[ 0 0 2 0 3 4-*ibf * u-^©a*JR 

Si*. jfettffiftlfcfiH? 1 0- 1 38 1 7 7^a«tt: 
B«*n&fcCDtH-t?*0, ^fc. 1ttW8-l32 
3 6 3^ {4$ttM*2 5 80 2 6 iJPBHtTt' 

[002 1] - tr* 1 ott, 

2 *oMM*tstt 13,14 imvmmwc&m^ 

&hi>Q>X'h*y. ii^cm^mtc^xit, #\<JX% 
fri3tctt, aas*&3e** j e^*-jn 

»2CD«K- 1 4(C», M*^t>i*^ 1 2 *Hc^l* 
[0022] flll CDJfrfr 1 3 1*, 3 B Aft*t>* 1 

i zftuxsnm 4B«-*«Lbtt:ac4j: ^«ao ft. 

ttfeft. $feK. ©l^|>tl3492^K-144tca 

t?«att«*HittAs»fen*j:^«BiRsnt:fr^o 

[0023] 3S4*«>*-JH 1« % ig«-i3*a 
0*t»6*A*r- U>h"X7«^) 164. CO* 
1 6 tXRtht-xmtl r o 4, BB**y- 

16. ^-xastti5<oiB*jHfrr*H*j»«B»auf 

lEJt««MS*IW*=^© »J > >4MI 1 8 4 < 02 , 
a 3 fflBttflUtftfl A J: 0 U > »IMt 1 8 #2 * 
•tosnrt***, CO'J>^^#i 8li04i<:5nf J: 

*/EWR*34J:0te^ 

[ o o 2 4 ] y > *m 1 8 » t 12 o jfcnn-cBKS 
n*. 
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[0025] tfxya»34tt, 04, BStc^TJ:^ 

^-*cc:j«iiT4ffl3 3 (B5> «cE***ft**J:^ 
[0026] CCt\ >J>»W18^ **BJERtf 

[0027] «^mtTownff«-ci^ a<r>«:*£ 

[0 02 8] C©J: J >ttH)S^6*8!r*4 1 10 
mtbX, B8fc»rj:9K. -M«>«MUntl9MB 
*«I«B ( < W*i«> 2 3 WttW4 C itcj: 0 

tc . 2 0 cpBttttB £ 2 

i «: •enen^nnMK < < tm»> 2 2 lx& 

U > > ) ^^JfflT&^aWWt?* 0 . *ft &«(|fl!l/tr 
[ 0 0 2 9] JbEQHIBMRKCtiHi 20 

MP p*o»d4>tt r y > *ius 1 a *»i?w4 ^or- 

*>9. 09 (a) I*y>?«il8©±m R <!>> 
it 'J > *ftM§ 1 8G>iEfflB*c*4. 
[0 03 0] H 9 »J>*f(M»l8ii» - 
«©4*««tt3 0OB6BA&3 2 -CiSfrr4C£tCJ: 

0H4|MH«-«mM«fF»3 1 T?*h*ftRW3 2 

p * zm*. tcmm&mc * q «mxs tret *&. 

[0 03 1 ] -?ieaU-5«?>8gttS4;tt*r^^aX 30 

3tr3 4lt, $0>&lC£t>VX3m®$ 
ft*. 

[ 0 0 3 2] RB^-^jpW 1 5 Ktt. MMWVT 
tt£ s /EE*S?34 «rrtJf T*fc«>©5L8 4^4»t>' 
05 < I) > cc^TJ: ^tc 1 2 0*BH % CBgasn*C^ 
*. *fc, 718 4 ±#*>tf Tff®?^ 3 4 O « - 

tsuisa 5 jWB*snt:i>*. ss«t?3 4 it. _tia?i 

1 5 * 6 U > MB* 1 8 fflK£tii OX . ME 1 *i CMtit 40 
ttHP®BK)l»l/fcSttB3 3CC*0*»Jb»6nr 
C>*. 

[0033] »>»IMl8li, ^CMHUWlP©* 

3 1 *WfflUr*^«cexyEfi3e*3 4«)Hi 
#A*J:*lct/C»*. 

[0 03 4] 3*0ES£?3 4*fttfi3lifc9. 

*te**c±#*e**j: r<,>* 0 50 
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[0036] 3 t> * 1 1 ttft&S-cMff 

(mm) ***, ix-m i&mw t 

[0 03 7] %L&l,tc£>>l£, 3-^©tf>*«»18 

tt 1 5tt?JM4«>fi2 5 tmm<0^-^y'[-- h 2 4 
^*8*B«:i>W>h87*flVCB* 
.3*va**o t>9*>h8 7lfc *?:^<Dfeorrca 
0 . B 5 ic5W\M ic< - *BtJ i 5 ttH4"*c[>iJ 
*5L86(C»9ttWfeft. 2*#SS8«. — M8' 
-f>h8 70ft9ttftHL8? r «c»A«ftTihfcl»8 
8 cot* J: o S#<* *va > *♦ 
[ 0 0 3 8] «I^jiC>lS2 50^ *^-A 1 5*>6fHfc 
02, B3tc*r^^ccflB4ttw:«0tttffen 

r mis* ft-r t ©t* o . ccwsHR«: <t o 2 5 • 

[0039] CCWHS25' tclt, BiKFt4»CDX»U 
K38*B**ft. CO^W K3 ecOifie^tO 
SMM3 5 (CRC^fttfiA^S 5A9MHmKftl/r3WI 
3&©«lBH(SB^)«^(fi(Cbt:c^. 3U*tt3 
5«tt, »2 CO 14^82, BSCCftTct^tc 
B 1 CMM«Stt 1 StcMOTSUM^ftM (»»))*) t? 

[ o o 4 o ] fi^2 5' at, t^Btc&ittroaa 

2*> 3 7, 3 7' ^iat^C^4o BKttT3 
7, 3 7' It. Ill , 03^f 
h 2 4 td±T 2 9lJ<Wri3S^ ^-5><^: ^ tcSRft h ft*. 
C©BBS«*3 7, 3 7 y *, B2fc5WJ:*«:fflma 
UWt7 2CCJ:DB3UBnnfeccu*C4« # MttBOB 

fiKf*2AKl»Snri»* # COtR«ia2 5' , SBItt 
*3 7 , 3 7', U«H#7 2 «Wj^«fit*G> 

[ 0 0 4 1] 'TJatofe, BBH^3 7,37' «ttilH 
ST £ C 4 1?. * 2 OiStt 1 4 CMHWC^EMCD BMft 

[0042] ±BGfcdHt3i&&*S>a~JlM 1 4± 
S(/fett5kdt>tf<Mi 1 2 «C J: 0 1 » 1 P>*gH- 1 3 tm 
2<OltkX\ 4©*ne4WiMaB«C*C0tt»K:flS*&« 

*a * 1 1> s it * t «!> t? * * • 

[0043] £t*^t>i*«lS 1 2^^ * % Z 
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3, 1 4B±tBlM)fHb»«9«ilfR'«BM <»1 
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